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We demonstrate a laser system providing user-designed laser pulses with durations tunable from 10 ns to 1 µs and
pulse energies up to 680 mJ at a repetition rate of 25 Hz and at a wavelength of 1064 nm. This radiation is frequency
doubled in an LBO crystal yielding pulses of 532 nm radiation with pulse energies of 90 mJ. The frequency-doubled laser
is used as a pump source for a dye amplification line seeded by the output of a commercial continuous-wave ring dye laser.
This system enables us to generate 10 ns to 120 ns long pulses with a Gaussian temporal profile in the visible range of
the electromagnetic spectrum with output energies of up to 5 mJ per pulse. We also generate long pulses of UV radiation
(pulse energies up to 500 µJ, pulse length up to 85 ns) by frequency doubling in a BBO crystal.
The properties of the laser system are illustrated in measurements of the Rydberg spectrum of atomic argon in the
3p54s[3/2]2 3P2 and 3p54s′[1/2]0 3P0 metastable states. Metastable argon is generated in a supersonic beam using a
dielectric barrier discharge. We have recorded spectra of Rydberg series of Ar below the 2P3/2 and 2P1/2 ionization
thresholds. We use the long lifetimes of the former series to characterize the bandwith of the laser system and determine
the autoionization linewidth and line shapes of the later series for comparison with earlier work.a
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